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Holder address Balance
0x0000...0000 0]
0x1f59...3492 100
0x2299...3ab7 100
0x4ba5. . .ae22 100
0x4919...413d 100
0x93f1...1b09 100
0xd8f0...c028 100
Oxe20b...93b6 100

Total supply 700
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25 IS 4y YU Jsa 0x1F59...3492 50T 4, 0x2299...3ab7 ool 51 S5 Ve jlade Jloyl b Dlie i8S o oy
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Holder address | alangg
0x0000...0000

0x1f59...3492 110
0x2299...3ab7 90
O0x4ba5...ae22 100
0x4919...413d 100
0x93f1...1b09 100
0xd8f0...c028 100
Oxe20b...93b6 100

Total supply 700
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Holder address Balance

0x0000...0000

0

0x1f59...3492

110

0x2299. . .3ab7

90

0x4bas. . .,ae22

200

0x4919...413d

50

O0xd8f0...c028

100

100

0xe20b. . .93b6 100

Total supply

750

Burning 50 tokens of 0x4919...413d; changes shown in red

0x0000. ..0000

Holder address IBalange

50

0x1f59...3492

110]

0x2299...3ab7
Ox4ba5...ae22

90
200

0x4919...413d

50

0x93f1...1b09

50

0xd8f0...c028

100

0xe20b. . .93b6

100

Total supply

750

0x93f1...1b09 transferring 50 tokens to a dead address; changes shown in

red
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Holder address Balance

0x0000. ..0000 0
0x1f59...3492 94
0x2299...3ab7 1

0x4ba5. ..ae22
0x4919...413d
0x93f1...1b09
0xd8f0...c028
Oxe20b...93b6

Total supply 100

Token holders for LicenseToken
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Holder address Balance
0x0000...0000 0
0x1f59...3492 14636
0x2299...3ab7 846
Ox4bas5...ae22 9965
0x4919...413d 5551
0x93f1...1b09 2000
Oxd8f0...c028 500
Oxe20b 93b6l 16502

Total supply 50000

Token holders for GoldToken
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Holder address Balance
0x0000...0000 0
0x1f59...3492/14.636
0x2299...3ab7 0.846
Ox4ba5...ae22 9.965
0x4919...413d 5.551
0x93f1...1b09 2.000
Oxd8f0...c028 0.500
Oxe20b...93b6/16.502

Total supply 50.000

User view of holders for GoldToken
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Holder address |Allowance address|Allowance
O0x1f59...3492 0x2299...3ab7 50
0x1f59...3492/ 0xd8f0...c028 25
0x2299...3ab7 0x4ba5...ae22 500
Ox4ba5...ae22/ 0xd8f0...c028 10

Token holder allowances for transfers

o;l>1 Oxd8f0...c028 . o1 ,o Doer sls,l,8 4, 0x1£59...3492 . 0T L b a5 sas o olis pgs o, 398 Jlia o
S0 aS oad ools ol S5 Jlade L) Olles diadisn ol 3¢ > 5 sl Lase 4028 o |y 095 ST 5 S5 YO L)
&b 5leolatuwl b b opl g 00,5 Slg31,8 1, doSomething() wb wlgs co ol (551 .0 15 0 0age o 1) ol ols )8 51 iy
Uil 501 S5 Ve ol Ol ST ams sl 1) Ll 8,90 IS g ails p b <ilsT 511, DO (S5 )+ lais transferFrom()

Dgd a axlge cenSs L doSomething() b sl oS5V e 5l e >3 jlode b asl anslas
allowance () @ls

a5 Hlizmen 0gh Jlo)l (6,500 Gyl a4y o0l &G 51l jlre (S5 olaws az 0iS o (aseie ERC-20 o luslewl jo il 0y
0l 45 e 455 (e (1091 (gagas Aol 4) sl iy Sl S 2 baags 23 (sl 555 Sl smlie A axaf
Sy eVl s 31 Wlg oo (ree b g e o (25l g 0 i BB o (23 o5 ool (l 050 4z g T @
L oz 10 o5 psbailen Lol il 555 0+ Lol & jle 0%2299...33D7 o ls 355 Jsaz Jlko 5 S ot 35 o]
Db oS eoslanl allowance () &b e )ls,l,8,0 10 cplpls ool (Se5 A s wyol ! b oo sols lis

S S daslan job 4 ol @ Blee sl (ST Ao plie 5 1) (S5 0o iVl e

ERC'ZO 0593 6&3’ )\) ) J‘c.\.",)

Approval () 4 Transfer ()

Il slas, (trigger) wgs Jld Comibioo Sz 90 0,5 oo onge 1) Ll Sldes S l2l ool 3 S asT 23,
Cusl Approval () pgs slas, .auS oo Kol 1, 508 uyolar ol SO 5l (S Jlasl ols s> oS col Transfer ()
s (355 Jis Gl ohas 9l S oo JKST T (S0 oyl as eyl G5l oS98 S Lol gl jgzme sz a5

10 98 e (25T a5l s b opsl sle 25 5 e VL

el 0 oo b oyol Lol ol asmss g Transfer () olas, gad Jd 4 e da S g5 sl

@ 4l g ad 0l Jaas Ledlg Lo S5 ERC-20 o sl 3ubo oz 05 cod Jlad (golas ) zd b (S'e5 il jom adse 143535

..)Jj.w‘so JLu)‘ 0 u»)di

www.Coinlran.com Lol ol 265 (655 oL a4 et s opl Bgi> adS



http://www.coiniran.com/

W o ol 092 s ERC-20 gl (5 5 jlislus b oLt NUEUVT
www.Coinlran.com

ERC-20 s> ¢ olxs! ogxi
g o Sl 8 lasliwl ;o oul 23 sla el )l Cole ) b g dialign sl ols 1,8 LB o e (S'es oyl

oS58 Sy ol sl a3Y 05 JBlas s oo sbxy) SONAItY (ceyss asliyy b L Ygars ERC-20 o555 aiaiisn slaols |8

:C~w|)t}¢b)9¢y

pragma solidity »>=0.4.22 <0.6.0;

contract MyToken {
/* This creates an array with all balances =#/
mapping (address => uint256) public balance0df;
/# Initializes contract with initial supply tokens to the creator of the contract #/
constructor(
uint256 initialSupply
) public {

balanceOf[msg.sender] = initialSupply: [/ Give the creator all initial tokens

/* Send coins =/

function transfer(address _to, uint256 _wvalue) public returns (bool success) {

require(balancedf[msg.sender] >= _value); [/ Check if the sender has enough
require(balance0f[_to] + _value >= balanceOf[_to]): // Check for overflows
balanceOf[msg.sender] -= _value; // Subtract from the sender
balanceOf[_to] += _walue; // Add the same to the recipient

return true;

QAQ@5%_a%),aJﬂtsas.;;wlsls@“),;g_gl_é,aj.w@;fws@s)ts@gsdu,a@o.\pJ),umul

O dl p )9 wly

pragma solidity >=0.4.22 <0.6.0;
interface tokenRecipient {

function receiveApproval (address from, uint256 value, address _token, bytes
calldata ~extraData) external;

}

contract TokenERC20 {
( 7/ pmblic variéblg§ of the tokén
' 'string public name;
string public symbol;
uint8 public decimals = 18; (;;)
// 18 degimals—is the strongly suggegted default, avoid changing it

www.Coinlran.com Sl Il 265 (62 oL 4 Blaie diis () Bgi> AS "
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uint256 public totalSupply;

// This creates an array with all balances
mapping (address => uint256) public balanceOf;
mapping (address => mapping (address => uint256)) public allowance;

// This generates a public event on the blockchain that will notify clients
event Transfer (address indexed from, address indexed to, uint256 value);

// This generates a public event on the blockchain that will notify clients
event Approval (address indexed owner, address indexed spender, uint256 value);

// This notifies clients about the amount burnt
event Burn (address indexed from, uint256 value);

/**
* Constructor function
*

* Initializes contract with initial supply tokens to the creator of the contract
*/
constructor (
uint256 initialSupply,
string memory tokenName,
string memory tokenSymbol

) public {

totalSupply = initialSupply * 10 ** uint256(decimals); // Update total supply
with the decimal amount

balanceOf [msg.sender] = totalSupply; // Give the creator all
initial tokens

name = tokenName; // Set the name for
display purposes

symbol = tokenSymbol; // Set the symbol for

display purposes
}

/**
¥ Internal transfer, only can be called by this contract
3/
function _transfer (address _from, address _to, uint _value) internal {
// Prevent trangfer-to 0x0 address. Use burn() instead
require( to != address(0x0));
// Cheéck-ifgtie sender has enough
require (balanceOf[ from] >= value);
// Check tFE&verflows
require (balanceOf[ to] + value >= balanceOf[ to]);
// Save this for an\assertion in the future
uint previousBalances = balanceOf[ from] + balanceOf[ tol;
//" Subtract from the ‘sender
balanceOf[ from] -= value;
//~Add the_ same to thejrecipient
balanceOf[_to] += value;
( . emit Transfer(~from, _to, _value);
' // Asserts\qgejused to use static analysis to find bugs in your code. They
should mever fail

assert (balanceOf[ from] + balanceOf[ to] == previousBalances);
} 180 g
www.Coinlran.com Sl Il 265 (62 oL 4 Blaie diis () Bgi> AS \Y
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/**

* Transfer tokens

*

* Send ° value® tokens to ' to' from your account
*

* @param to The address of the recipient

* @param value the amount to send

*/

_transfer (msg.sender, to, value);
return true;

*

Transfer tokens from other address
Send ° value  tokens to ' to’ on behalf of ° from®
@param from The address of the sender

@param to The address of the recipient
@param value the amount to send

P S T S

*/
function transferFrom(address from, address
(bool success) {

allowance[ from] [msg.sender] -= value;
_transfer( from, to, _value);
return true;

/**

* Set allowance for other address

*

* Allows =~ spender to spend no more than ~ value  tokens on your behalf
*

¥ @param \ spender The address authorized to spend

% @param - value the max amount they can spend

*

/

function approve (address _spender, uint256 value) public
returns (bool success) {

allowance[msg.sender] [_spender] = _value;

emit Approval (msg.sender, spender, value);

return true;

}
/**

* /Set’ allowanCe for other address and notify
*

* Allews ~ spender  to spend no more than °~ value  tokens on your behalf,
(iij ping the contract about-it

*

* @param speThe address authorized to spend

*/

require ( value <= allowance[ from] [msg.sender]); // Check allowance

function transfer (address to, uint256 value) public returns (bool success) ({

to, uint256 value) public returns

and

* @param valtie the max amount _theysean spend
* @param _extraData some extra intion to send to the approved contract

N/
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function approveAndCall (address _spender, uint256 value, bytes memory extraData)

public
returns (bool success) {
tokenRecipient spender = tokenRecipient (_ spender);
if (approve( spender, value)) {
spender.receiveApproval (msg.sender, value, address(this), extraData);

return true;

/**
* Destroy tokens
*
* Remove ~ value  tokens from the system irreversibly
*
* @param value the amount of money to burn
*/
function burn(uint256 value) public returns (bool success) {
require (balanceOf [msg.sender] >= value); // Check if the sender has enough
balanceOf [msg.sender] -= value; // Subtract from the sender
totalSupply -= value; // Updates totalSupply
emit Burn (msg.sender, _value);
return true;
}
/**
* Destroy tokens from other account
*
* Remove ~ value’ tokens from the system irreversibly on behalf of ~ from'.
*
* @param from the address of the sender
* @param value the amount of money to burn
*/
function burnFrom(address from, uint256 value) public returns (bool success) {
require (balanceOf[ from] >= value); // Check if the targeted
balance is enough
require ( value <= allowance[ from] [msg.sender]); // Check allowance
balanceOf[ from] -= value; // Subtract from the
targeted balance
allowance[ from] [msg.sender] -= value; // Subtract from the
seﬁdgg/s allowance
totalsupply -= _value; // Update totalSupply

emit Burn('from, _value) ;
return true;
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The ERC-20 token has the following method-related functions:

The specific wording of the function is followed by a clarification of what it does, in [brackets]
1. totalSupply () public view returns (uint256 totalSupply)
[Get the total token supply]
2. balanceOf (address _owner) public view returns (uint256 balance)
[Get the account balance of another account with address _owner]

3. transfer (address _to, uint256 value) public returns (bool
success)

[Send _value amount of tokens to address _to]

4. transferFrom(address from, address to, uint256 value) public
returns (bool success)

[Send _value amount of tokens from address _from to address _to]

5. approve (address _spender, uint256 value) public returns (bool
success)

[Allow _spender to withdraw from your account, multiple times, up to
the _value amount. If this function is called again it overwrites the current allowance
with _value]

6. allowance (address owner, address _spender) public view returns
(uint256 remaining)

[Returns'the amount which _spender is still allowed to withdraw from _owner]
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Events format:

1. Transfer (address indexed from, address indexed to, uint256
_value)

[Triggered when tokens are transferred.]

2. Approval (address indexed owner, address indexed spender,
uint256 value)

[Triggered whenever approve(address _spender, uint256 _value) is called.]

-aslo
https://99bitcoins.com/what-are-erc-20-tokens/
https://theethereum.wiki/w/index.php/ERC20 Token Standard
https://medium.com/@jgm.orinoco/understanding-erc-20-token-contracts-a809a7310aa5
https://en.wikipedia.org/wiki/ERC-20
https://www.ethereum.org/token
Image Source: https://bitrazzi.com/wp-content/uploads/2017/12/whatisERC20.jpg
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